The late Dr Michael T Harrison played a major part in the Endocrine Ophthalmic Clinic of the Tennent Institute and his early death showed to his patients and colleagues the extent to which we relied upon him.
It has been shown that the onset of recognizable diabetic retinopathy in adult diabetics is preceded by a diminution in colour discrimination (Lakowski 1968a , Kinnear 1966 . In an attempt to establish the natural history of diabetic retinopathy, we are examining diabetic children for any evidence of a reduction in visual function before the onset of recognizable retinal changes. The study was commenced in 1966 and this is an interim report of our findings after three years. At this stage the children who have been in the series longest have had their fourth annual examination.
Subjects of Study
All children attending the diabetic clinic of the Royal Hospital for Sick Children, Glasgow, are referred for eye examination. Sixty children are seen regularly of whom 54 are old enough to perform at least some of the tests of visual function. There are 24 boys and 30 girls, their ages ranging from 5 to 16 years. The age at which diabetes was first diagnosed is from less than 1 year to 11 years and the length of time which elapsed before the first attendance at the Eye Department varies from a few months to eight years.
Methods
In selecting the best tests to perform, we had to achieve a balance to give the maximum information compatible with a child's ability and attention span. In addition to the routine examination of the eyes, the study includes tests of visual acuity, fields of vision as tested on the Friedmann analyser, examination of the fundi and fundus photography, including fluorescein angiography in a few cases. It was not considered justifiable to subject children to routine fluorescein angiography.
It has been shown that colour vision is a sensitive index of visual function (Chisholm 1968 and if the colours were plotted on a chromaticity diagram they would form a circle of just noticeable colour differences around the white centre (Lakowski 1968b) . The discs are numbered on the back and any departure from the correct colour sequence can be expressed numerically as an error score. The poorer the discrimination, the higher will be the error score. Tests are made with each eye separately, under standard artificial daylight illumination in the Hubble Verivide colour matching cabinet. The Pickford Nicholson anomaloscope is used to test spectral colour matching ability. It is a simple colorimeter which enables one to test the red/green, blue/green and yellow/blue colour equations (Pickford 1957) . Tests are made with each eye separately.
Results
The corrected visual acuity is 6/6 or better in all except four of the children, three of whom are very young and the fourth highly astigmatic. The Ishihara test plates are chiefly of value in detecting children with congenital colour differences. We found three boys with congenital colour defects and their results have been excluded from the other tests.
The results obtained with the Farnsworth Munsell 100 Hue test were puzzling at first because, far from showing a deterioration, it was found that succeeding tests were performed better than the first test. Fig 1 shows the scores of children whom we have tested four times. (For purposes of comparison, the error score for each patient was taken as the mean score for the right and left eye at each test.) Verriest (1963) found that children's ability to perform the test improved with age, but in Fig 2 we show the results obtained by children performing the test for the first time at different ages. It is apparent that there is no steady improvement with age. If diabetes were a factor, we would expect the error score to increase with increased duration of diabetes, but our results do not show such a deterioration ( Fig  3) . However, it was found that the error score improved with familiarity with the test. In Fig 4  we show the results obtained by children performing the test for the first, second, third or fourth time at 12 years of age.
The results with the Pickford Nicholson anomaloscope are shown in Figs 5 and 6. The horizontal lines represent the range of colour accepted as matching. The perpendicular line represents the standard mid-matching point. In this group, the matching range varies considerably but the wider ranges are not related to age (Fig 5) or duration of diabetes ( Fig 6) . This test has only been in use for one year.
Discussion
All 60 children in this group became diabetic before the age of 12 years. It has been suggested that these prepuberty diabetics represent a particular group in whom the disease may follow a benign course (Laws et al. 1966 ). A high incidence of acquired colour defect, especially in the yellow/blue equation, was reported by Francois & Verriest (1961) and Cox (1960) . In 1966 Kinnear reported that adult diabetics without recognizable retinopathy showed a high incidence of defective colour vision and Lakowski (1968a) suggested that deterioration in colour discrimination may be detectable before retinopathy becomes visible, especially in the green/blue colour equation.
In our study of 60 diabetic children we have, so far, been unable to demonstrate any deterioration in visual function, but believe that we are in a strong position to establish each child's visual ability as a base-line from which to detect the earliest deterioration and to establish whether this precedes development of visible retinopathy.
Vessel Measurements in Diabetic Fundi
by J Wallace MB FRCSEd (Department ofOphthalmology, Western Infirmary, Glasgow WI)
Since the introduction of the light coagulator and its use in the treatment of diabetic retinopathy, a great deal of debate has centred on its respective merits in the treatment of proliferative and exudative diabetic retinopathy. This present study arose from a belief that the calibre of vessels and, in particular, that of the retinal veins was an important sign in early diabetic retinopathy.
It was felt that venous calibre could be used as an index of the severity of the disease and that such an index could be used to measure the success or failure of coagulation therapy.
A number of classifications for diabetic retinopathy exist (Ballantyne & Michaelson 1947 , Scott 1951 , Lee et al. 1966 . Although these differ in detail, all are agreed that the important sign, at least in the preretinopathic stage, is a uniform distension or turgescence of the large veins and their main branches. It is widely accepted that the normal venous-arteriolar ratio is 3: 2. The uniform distension or turgescence of the larger veins was first noted by Mylius (1937) who noticed that the venous-arteriolar ratio was commonly increased to 4 : 2 in diabetic fundi and this ratio has been confirmed in many diabetics by other observers (Ballantyne & Michaelson 1947 , Croom & Scott 1949 . These observations were, however, based on ophthalmoscopic examination and therefore presumably open to a large degree of observer error.
The general incidence of diabetes mellitus is high and most studies suggest that 1-41-7% of the population of the Western world are affected by the disease (Joslin et al. 1952) . It occurs particularly in people in the fifth and sixth decades oflife;
